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This report describes our experience with two cases that were ultimately diagnosed as retroperitoneal liposarcoma using
endoscopic ultrasound-guided ﬁne-needle aspiration (EUS-FNA). Case 1 is that of a 54-year-old woman with chief complaints
of nausea and abdominal distention. Computed tomography (CT) and magnetic resonance imaging (MRI) revealed a large (15cm
diameter) tumor, which was signiﬁcantly compressing the stomach and apparently occupied the entire left abdominal cavity.
Although advanced primary gastrointestinal stromal tumor (GIST) or retroperitoneal tumor was inferred as the diﬀerential
diagnosis, a deﬁnitive diagnosis was diﬃcult using imaging alone. After EUS-FNA was done, the tumor was diagnosed
histopathologically as high-grade liposarcoma. Case 2 is that of a 73-year-old man. Abdominal ultrasonography and CT showed
a 6cm diameter tumor within the pelvic cavity. The tumor had high MRI signal-intensity on both T1 and T2 images. Endorectal
EUS showed a hyperechoic mass. The images suggested lipoma or liposarcoma containing lipoma-like components. Myxoid
liposarcoma was revealed by subsequent EUS-FNA. Performing EUS-FNA was clinically useful for determining the subsequent
therapeutic strategy in these cases where a tumor of unknown origin existed in the retroperitoneum.
Copyright © 2009 Yuta Takahashi et al.ThisisanopenaccessarticledistributedundertheCreativeCommonsAttributionLicense,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
1.Introduction
Endoscopicultrasonography(EUS)isanimportantmodality
in the evaluati of luminal gastrointestinal diseases as well
as diseases of the pancreas, gallbladder, and biliary ductal
system. Endoscopic ultrasound-guided ﬁne-needle aspira-
tion (EUS-FNA) has been developed as a diagnostic tool
using EUS [1]. EUS-FNA, which can support an accurate
pathological diagnosis, has become an important minimally
invasive tissue sampling modality in a variety of clinical
situations [2]
Although liposarcoma is a malignant soft-tissue tumor
that frequently occurs in extremities and retroperitoneum
[3], it reportedly occurs rarely in the GI tract in loca-
tions such as the stomach, pancreas, mesenterium, and
greater omentum. Because of the retroperitoneal location
of these tumors, it is often diﬃcult to collect patholog-
ical samples nonsurgically with the ﬁnal pathology not
uncommonly established only at the time of surgical
exploration. Few reports have described the preoperative
diagnosesofretroperitonealliposarcomausingpercutaneous
FNA [4]. However, no report has described liposarcoma2 Diagnostic and Therapeutic Endoscopy
L
1
4
4
(a)
L
10
(b)
Figure 1: (a) Abdominal CT showing a huge tumor as a low-density mass occupying much of the left side of the abdominal cavity. (b)
Sagittal T2-weighted MR image showing a mosaic-patterned high-intensity mass, with an enclosed low-intensity septum.
of the retroperitoneum diagnosed by EUS-FNA. We report
two cases in which such lesions occurred primarily in
the retroperitoneum which were ultimately diagnosed as
liposarcoma using EUS-FNA.
2.CaseReport
Case 1. A 54-year-old woman who suﬀered from nausea
and abdominal distention had consulted with her family
doctor. She had no previous history of a related disease
or these symptoms. Esophago-gastro-duodenoscopy (EGD)
showed a subepithelial mass on the upper gastric corpus;
an abdominal CT showed a huge tumor as a low-density
mass occupying most of the left side of the abdominal
cavity (Figure 1(a)). She was referred to our department for
further evaluation of the abdominal tumor. Blood analysis
resultsrevealedHemoglobin:8.3g/dL(13.2–16.8).BothCEA
and CA19-9 were within their normal range. Abdominal
ultrasonography showed a 15cm diameter tumor on the
left side of the abdominal cavity from the abdominal
centromedian. Even though the internal part was almost
hypoechoic, dotted hyperechoic spots were also apparent,
suggesting possible intratumoral hemorrhage. Abdominal
MRI displayed the tumor as a high-intensity image on
the T1 and as a mosaic-patterned high-intensity image
on T2 images, showing a septum within it (Figure 1(b)).
Results of EUS showed a hypoechoic area with some
partial hyperechoic lesions, suggesting hemorrhage within
the tumor (Figure 2). Although these ﬁndings suggested the
possibility of a gastrointestinal stromal tumor (GIST) or
retroperitoneal tumor, a deﬁnitive diagnosis based only on
those images was considered impossible. For that reason,
EUS-FNA was done using the transrectal approach with a
19-gauge trucut needle (Quick-Core; Wilson-Cook Medical
Inc.) and 19-gauge aspiration needles (Echo-Tip; Wilson-
Cook) with a cytopathologist in attendance (the role of
onsite pathologist is to assess whether adequate materials
forhistocytopathological diagnosis were obtained or not). At
ﬁrst,thetrucutneedlewasusedtwice.However,theadequate
materials were able to obtain because of the tumor condition
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Figure 2: A mass was identiﬁed as hypoechoic with some partial
hyperechoic lesions suggesting hemorrhage within the tumor on
EUS. EUS-FNA was performed using the transgastric approach.
(necrosis and bleeding). Thus, 19G aspiration needle was
used in what follows. Four times needling was done, and
then the adequate samples for cytology were obtained.
Cytopathological examination of the sample obtained by
EUS-FNA revealed spindle cells as well as myxoid and round
cells (Figure 3). Additional immunostaining showed that the
c-kit and desmin were negative. High-grade liposarcoma
was diagnosed from the specimens obtained by EUS-FNA.
No aggressive treatment was done according to the patient’s
opinion.
Case 2. A 73-year-old man who showed a retroperitoneal
mass on abdominal ultrasonography for health screening
visited our hospital for further examination. Results of CT
showed a 6cm diameter low-density tumor within the pelvis
(Figure 4(a)). Abdominal MRI showed a tumor detected
as high-intensity on both T1 and T2 images with a low-
intensity septum (Figure 4(b)). Subsequent EUS showed
that the internal echo was homogeneously hyperechoic
and the hypoechoic septum was also apparent (Figure 5).Diagnostic and Therapeutic Endoscopy 3
Figure 3: Histopathological examination revealed a few signet-
ring-cell-like lipoblasts and several pleomorphic cells manifested in
a myxoid background (Giemsa stain, ×60).
These ﬁndings suggested that the tumor could be a lipoma
or liposarcoma. For further management, EUS-FNA was
performed using a transrectal approach with four passes (19
gauge trucut/aspiration needles: Quick-Core and Echo-Tip).
As in Case 1, adequate materials were not obtained using
trucut needle because of necrosis in the tumor. Therefore,
19G/22G aspiration needle was used. Since the adequate
materials were not taken using 19G needle due to tumor
condition (necrosis and bleeding), 22G needle was used.
Four times needlings using 22G needle were done, and then
the adequate samples were taken. Histopathological exami-
nationusingEUS-FNAsamplesrevealedmanylipoblastsand
spindle cells accompanying cytonuclear atypia. In addition,
some spindle cell clusters manifested a myxoid background
(Figure 6). These ﬁndings supported the diagnosis of this
case as a myxoid liposarcoma. No aggressive treatment was
done according to the patient’s opinion.
3. Discussion
Liposarcomaisakindofsarcomathatpreferentiallydevelops
in the extremities (40%), retroperitoneal space (19%), and
groin (12%), accounting for 9.8–16% of all sarcomas [5–7];
with most patient aged between 40 and 60 [3]. Since these
tumors in the earlier stages may be asymptomatic with no
signiﬁcant laboratory abnormalities, such tumors have often
grown to a large size by the time they are identiﬁed using a
diagnostic modality such as US or CT.
Histopathologic classiﬁcation of liposarcomas was pro-
posed by WHO classiﬁcation [8] in 1969, based on the
classiﬁcation of Enzinger and Winslow [9], as ﬁve groups:
well-diﬀerentiated type, myxoid type, round-cell type, pleo-
morphic type, and mixed type. In 1979, Evans [10]r e p o r t e d
ad e d i ﬀerentiated type, a mixture of high-grade sarcoma
components in the well-diﬀerentiated type of liposarcoma,
which is classiﬁed as a kind of subspeciﬁc well-diﬀerentiated
type. Now, it has extended its range suﬃciently to contain
mixtures of other low-grade sarcoma components [11]. The
prognosis of liposarcoma is presumed to be related closely
to its tissue type. Enzinger and Winslow [9] report that
although the respective survival rates of well-diﬀerentiated
Table 1: Histopathologic classiﬁcation of liposarcoma.
Grade Classiﬁcation
Prognosis
(survival
rates at 5
years)
Low-grade Well-diﬀerentiated [8, 9] 85%
Myxoid type [8, 9] 77%
High-grade
Round-cell type [8, 9] 21%
Pleomorphic type [8, 9] 18%
Dediﬀerentiated type [10, 11] 30%
and myxoid types at ﬁve years are 85% and 77%, those of
round-cell type and pleomorphic types have a signiﬁcantly
lowersurvival:21%and18%, respectively.Consequently,the
well-diﬀerentiated and the myxoid types due to their good
prognosisareclassiﬁedintothelow-gradegroup.Theround-
cell type and pleomorphic types due to the poor prognosis
are classiﬁed into the high-grade group. The survival rate
of the undiﬀerentiated type at ﬁve years is also poor; some
r e p o r tt h a ti ti sa sl o wa s3 0 %[ 11]. Since this type also has
poor prognosis, it is, therefore, classiﬁed into the high-grade
liposarcoma group (Table 1).
As for treatment of liposarcomas, surgical therapy is the
ﬁrst option in resectable cases. Retroperitoneal liposarcoma
has few clinical symptoms. Therefore, it often inﬁltrates into
the surrounding organs. Consequently, the local recurrence
rate is as high as 60% at ﬁve years. Decreasing the risk
of recurrence requires en bloc excision including as much
surrounding tissue as possible to prevent remnant tumor
tissue [12, 13] .F o ru n r e s e c t a b l eo ra d v a n c e dc a s e s ,o ra s
a supplemental postoperative therapy, chemotherapy com-
bined with adriamycin, cycophosphamide, doxorubicin, vin-
cristine, dacarbazine, methotrexate, or ifosfamide at times
has shown promising results. Some reports have shown that
poorly diﬀerentiated tumors are treated more successfully
thanwell-diﬀerentiatedones[14]Inaddition,radiationther-
apy is sometimes given as supplemental therapy particularly
for diﬀerentiated and myxoid types because their sensitivity
to radiation is higher than other types [15]
EUS guided FNA has been applied for cytopathological
diagnosis of a variety of lesions within and outside the
gastrointestinal tract. Although there is a case of pancreatic
metastasis of liposarcoma diagnosed by EUS-FNA [16],
to our knowledge, no cases have been reported in which
retroperitoneal liposarcoma was deﬁnitively diagnosed using
EUS-FNA. As described earlier, various imaging modalities
such as CT and MRI are the initial cross-sectional imaging
modalities for imaging liposarcoma and other soft tissue
tumors. Although these cross sectional imaging modalities
are eﬀective for diagnosis of invasion or metastasis, the
imaging ﬁndings may overlap among various soft tissue
tumors and might not yield a precise diagnosis. The second
case presented herein had high-signal-intensity on both T1
and T2 weighted images. Although the tumor was suggested
to contain lipoma-like tissues and was suspected to be
liposarcoma, preoperative diagnosis in the ﬁrst case was4 Diagnostic and Therapeutic Endoscopy
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Figure 4: (a) CT showing a 6cm diameter low-density tumor within the pelvis. (b) Axial T2-weighted MR image showing a very-high-
intensity mass with a low-intensity septum (arrows).
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Figure 5: EUS showed that the internal echo was homogeneously
hyperechoic and the hypoechoic septum (arrows) was also appar-
ent. Subsequently EUS-FNA was performed using a transrectal
approach.
diﬃcult. In addition, the EUS showed that the mass was het-
erogeneously hypoechoic to hyperechoic. The diﬀerences in
imaging characteristics of liposarcomas are often attributed
to characteristics of this tumor, which is prone to internal
bleeding and necrosis. The well-diﬀerentiated type has more
lipoma-like tissues, with high-signal intensity on T1 and
T2. On the other hand, poorly diﬀerentiated types have
fewer lipoma-like tissues, with increasing internal bleeding
or necrosis making a precise diagnosis on imaging alone a
bit diﬃcult. Because this tumor’s response to treatment and
prognosis varies depending on the level of diﬀerentiation,
biopsy as a ﬁnal diagnosis is important. Thus, the usefulness
of percutaneous CT/US- and transgastrointestinal EUS-
guided FNA for liposarcoma has been reported [4, 16].
Although some reports have suggested that it is diﬃcult
to diagnose liposarcoma with FNA [17], the rapid on-
site cytological evaluation during the procedure can reduce
inadequate samples and engender a correct diagnosis by
EUS-FNA [18, 19]. In addition, the choice of methodology
forobtainingthematerial,aspirationbiopsyortrucutbiopsy,
Figure 6: Histopathological examination revealed lipoblasts of
various sizes and spindle cells with slightly atypical nucleus
manifested against a myxoid background (Giemsa stain, ×60).
is also important. We believe that using of aspiration biopsy
needle is recommended to diagnose the lesion which is
suspected liposarcoma on imaging modalities even if the
mass is large, but not core biopsy needle, in our experiences.
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